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(57) ABSTRACT

A combining structure for shelves has a plurality of bearing
portions, connecting rods integrally connected to the periph-
ery of each bearing portion, and each connecting rod extends
toward the storage space to form at least one joining end.
Multiple vertical supporting tubes are provided having a cir-
cumferential wall and two abutting ends, wherein, on the
circumferential wall of each vertical supporting tube near the
abutting end, at least one avoiding groove is provided. Tubu-
lar connectors are provided inside each vertical supporting
tube. At least one eccentric socket slot is vertically formed on
at least one unilateral position inside each tubular connector,
and corresponds to the avoiding groove of the vertical sup-
porting tube, so that the vertical supporting tube can sheathe
the joining end of the connecting rod through the eccentric
socket slot of the tubular connector, and through the avoiding
groove, each vertical supporting tubes can avoid the bearing
portion.

6 Claims, 9 Drawing Sheets
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1
COMBINING STRUCTURE FOR SHELVES

CROSS-REFERENCE TO RELATED U.S.
APPLICATIONS

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

NAMES OF PARTIES TO A JOINT RESEARCH
AGREEMENT

Not applicable.

REFERENCE TO AN APPENDIX SUBMITTED
ON COMPACT DISC

Not applicable.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to a combining
structure, and more particularly to an innovatively designed
combining structure for shelves.

2. Description of Related Art Including Information Dis-
closed Under 37 CFR 1.97 and 37 CFR 1.98.

In the structural design of conventional shelves, usually a
number of cross bars are combined together (through screw
locking or insertion) to form multiple bearing frames.
Between the corners of each bearing frame, vertical rods are
provided to connect and combine the bearing frames to form
a shelf. However, as such a structure has too many compli-
cated joining parts, assembly is not easy and the overall
structural strength can not be easily enhanced. Hence the
supporting and compressive capacity of the shelf will be
affected. This poses a problem and disadvantage.

Inview ofthe above problem and disadvantage, the bearing
frames of most shelves in the present market are an integral
body to dramatically reduce the joining parts and enhance the
shelf assembly easiness and overall structural strength. How-
ever, in actual applications, it is found that the combination
style of the vertical rods still has some shortcomings to be
improved. In most conventional vertical rod combining struc-
tures, the corners of each bearing frame are provided with
sheathing pieces, so that the vertical rods can be inserted into
the corresponding ends of the sheathing pieces. The methods
for combination between the vertical rods and the sheathing
pieces comprise: tight insertion; fixation with lateral screws
on the sheathing pieces after insertion; or male and female
clasping, wherein the vertical rods are configured with spaced
ring grooves, and corresponding clasping flanges are pro-
vided inside the sheathing pieces. However, in any of the
above combinations, the outer diameter of each vertical rod
must match the inner diameter of the sheathing pieces. This
will cause inconvenience in assembly (as the outer diameter
of'the vertical rods is almost the same as the inner diameter of
the sheathing pieces, it will be very difficult to operate during
insertion or pulling out because of the tightness), and the
material cost of the vertical rods can not be further reduced.
This poses a problem and disadvantage. Moreover, the join-
ing parts between each vertical rod will be rough and uneven,
affecting the overall appearance of the shelf. Hence, there is a
necessity for improvement and breakthrough.
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Thus, to overcome the aforementioned problems of the
prior art, it would be an advancement in the art to provide an
improved structure that can significantly improve the effi-
cacy.

Therefore, the inventor has provided the present invention
of practicability after deliberate design and evaluation based
on years of experience in the production, development and
design of related products.

BRIEF SUMMARY OF THE INVENTION

The “combining structure for shelves™ disclosed in the
present invention features a unique and innovative design
wherein it is made up of bearing portions, connecting rods,
vertical supporting tubes, tubular connectors and eccentric
socket slots and has the following advantages in contrast to
prior art: with the avoiding groove provided on the vertical
supporting tubes, each vertical supporting tube can avoid the
bearing portion during assembly, so that the joining between
the vertical supporting tubes can be more smooth, and the
shelf has more sense of beauty and value. Moreover, with the
structure that the eccentric socket slot is provided on a uni-
lateral position inside the tubular connector, the outer diam-
eter of the connecting rod can be reduced, so that disassembly
and assembly become easier. Hence the present invention
provides multiple practical benefits of easy disassembly and
assembly, nice appearance and added economic value.

Although the invention has been explained in relation to its
preferred embodiment, it is to be understood that many other
possible modifications and variations can be made without
departing from the spirit and scope of the invention as here-
inafter claimed.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is an exploded perspective view of the present
invention.

FIG. 2 is a perspective view of the present invention with
the vertical supporting tubes separated from the connecting
rod of the bearing portion.

FIG. 3 is a combination status view of the present invention
showing combination between the vertical supporting tube
and the tubular connector.

FIG. 4 is a sectional view of the combination between the
vertical supporting tube and the tubular connector of the
present invention.

FIG. 5 is a status view of the present invention with the
vertical supporting tube joined with the connecting rod.

FIG. 6 is a perspective view of an embodiment of the
present invention with the two relative sides of the tubular
connector both formed with eccentric socket slots.

FIG. 7 is a perspective view of the present invention with
the tubular connector being a two-piece structure made up of
two semi-circular components.

FIG. 8 is a perspective view of the present invention with
the tubular connector in the shape of a long tube.

FIG. 9 is a perspective view of another embodiment of the
tubular connector of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1~5 depict a preferred embodiment of the present
invention of a combining structure for shelves. While such an
embodiment is for description purposes only, it is not intend-
ing to limit the scope of patent application.
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The combining structure for shelves comprises at least a
plurality of bearing portions 10, in the shape of a transverse
frame or plate, and the bearing portions 10 are arranged one
above the other with some space, so that a storage space 11 is
formed between the bearing portions 10.

Multiple connecting rods 20 are integrally connected to the
periphery of each bearing portion 10, and each connecting rod
20 extends toward the storage space 11 to form at least one
joining end 21.

Multiple vertical supporting tubes 30 are provided in the
form of hollow tubes having a circumferential wall 31 and
two abutting ends 32, wherein, on the circumferential wall 31
of each vertical supporting tube 30 near the abutting end 32,
at least one avoiding groove 33 is provided. In implementa-
tion, said vertical supporting tubes 30 can be made of a round,
oval, square or polygon tube integrally formed through extru-
sion. And not limited to the above, other types like triangular
tubes can also be adopted by the present invention.

Multiple tubular connectors 40 are provided inside each
vertical supporting tube 30. In implementation, said tubular
connectors 40 can be inserted into each vertical supporting
tube 30 in a detachable style, or fixed inside the vertical
supporting tube 30 in a non-detachable style. This part has no
limitation.

At least one eccentric socket slot 50 is vertically formed on
at least one unilateral position inside each tubular connector
40, and corresponding to the avoiding groove 33 of the ver-
tical supporting tube 30, so that the vertical supporting tube
30 can sheathe the joining end 21 of the connecting rod 20
through the eccentric socket slot 50 of the tubular connector
40, and through the avoiding groove 33, each vertical sup-
porting tubes 30 can avoid the bearing portion 10. The sec-
tional shape of the eccentric socket slot 50 can be any of a
round, oval, square or polygon shape, and correspondingly,
the connecting rod 20 connected to the bearing portion 10 can
be any of a round, oval, square or polygon shape to match the
eccentric socket slot 50. In the present embodiment, the
eccentric socket slot 50 and the connecting rod 20 are in a
round shape as an example. In particular, in actual implemen-
tation, the eccentric socket slot 50 can vertically go from the
top through to the bottom of the tubular connectors 40, or only
go through the top or bottom of the tubular connectors 40.
This part has no limitation.

Based on the above structural design, when the vertical
supporting tube 30 sheathes the joining end 21 of the con-
necting rod 20, through the avoiding groove 33, each vertical
supporting tube 30 can avoid the bearing portion 10, so that
the joining between the vertical supporting tubes 30 can be
more smooth, i.e., the bearing portion 10 will not contact and
interfere with the abutting end 32 of the vertical supporting
tubes 30. Hence, during assembly, it can avoid the situation
wherein the vertical supporting tubes 30 is separated because
of the height of the bearing portion 10 itself, leading to a
separated space between the abutting ends 32 of the vertical
supporting tubes 30, which reduces the beauty of the product.
The present invention provides more sense of beauty and
value. On the other hand, in the present invention, as the
eccentric socket slot 50 is provided on a unilateral position
inside the tubular connector 40, it can further reduce the outer
diameter of the connecting rod 20, so that disassembly and
assembly become easier. The present invention can effective
overcome the operational difficulty during insertion, pulling-
out or clamping because of the tightness caused by the fact
that the outer diameter of conventional vertical rods are
almost the same as the inner diameter of the sheathing pieces.
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Hence the present invention provides multiple practical ben-
efits of easy disassembly and assembly, nice appearance and
added economic value.

Below is a description of possible embodiments of the
present invention.

Referring to FIG. 1, the connecting rod 20 provided on the
topmost bearing portion 10 is in a downward protruding
shape, while the connecting rod 20 provided on the bottom-
most bearing portion 10 is in an upward protruding shape, and
the connecting rod 20 provided on middle-layer bearing por-
tion 10 is in a relatively upward and downward protruding
shape, so that the vertical supporting tubes 30 are sheathed
between the connecting rods 20 through the tubular connec-
tors 40, and each bearing portion 10 obtains support and
resistance to pressure.

Referring to FIG. 2, one end of the tubular connector 40 can
be configured with a diameter expansion to form an expand-
ing edge 41, so that when the tubular connector 40 is fixed
inside the vertical supporting tube 30, it can be propped on the
abutting end 32 of the vertical supporting tube 30 through the
expanding edge 41 and be fixed and limited; or, the tubular
connectors 40 can be a straight tube, and it is fixed and limited
through the friction and tight contact between its own outer
diameter and the internal wall of the vertical supporting tube
30. This part has no limitation.

Referring to FIG. 6, the eccentric socket slot 50 can be
formed on two relative unilateral sides inside the tubular
connector 40, so that the connecting rods 20 of the bearing
portions 10 can be inserted transversely side by side into the
eccentric socket slot 50 and the shelf can be transversely
expanded.

As shown in FIG. 7, the tubular connector 40 is a two-piece
structure made up of two semi-circular components 42, or, as
shown in FIG. 6, it is an integrally formed structure. This part
has no limitation. In particular, when the tubular connector 40
is a two-piece structure made up of two semi-circular com-
ponents 42, the two semi-circular components 42 can be
connected to each other through clasping, so that during
assembly the two semi-circular components 42 can be
clasped and then sheathed on the joining end 21 of the con-
necting rod 20 provided on the bearing portion 10, and then
the vertical supporting tube 30 is sheathed outside the two
semi-circular components 42, Or, the two semi-circular com-
ponents 42 can be directly inserted into the vertical support-
ing tube 30, and then the vertical supporting tube 30 is
sheathed on the connecting rod 20. The above methods of
assembly have no limitation. Any method can be selected
based on the situation of assembly.

As shown in FIG. 8, in implementation, the tubular con-
nector 40 can also be configured as a long extending tube, so
that the two ends of the tubular connector 40 can be inserted
into different vertical supporting tubes 30. During assembly,
the tubular connector 40 can also be firstly sheathed on the
joining end 21 of the connecting rod 20 provided on the
bearing portion 10, and then the vertical supporting tube 30 is
sheathed outside the tubular connector 40, or, the tubular
connector 40 is directly inserted into the vertical supporting
tube 30, and then the vertical supporting tube 30 is sheathed
on the connecting rod 20. This part has no limitation.

Furthermore, as shown in FIG. 8, the eccentric socket slot
50 can vertically go from the top through to the bottom of the
tubular connector 40, or as shown in FIG. 9, the eccentric
socket slot 50 only vertically goes through the top of the
tubular connector 40, and the end different to the through
position is formed with an abutting wall 51, so that when the
tubular connector 40 is firstly sheathed on the joining end 21
of'the connecting rod 20, the joining end 21 of the connecting
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rod 20 can be propped on the abutting wall 51. Therefore,
when the tubular connector 40 is inserted into the vertical
supporting tube 30, when the joining end 21 of the connecting
rod 20 pushes against the abutting wall 51, it will simulta-
neously drive the tubular connectors 40, so that the tubular
connector 40 can be reliably inserted into the vertical sup-
porting tube 30, and assembly becomes easier for the user.

I claim:

1. A shelving apparatus comprising:

aplurality of bearing portions arranged one above another
so as to define a storage space therebetween, each of said
plurality of bearing portions being a frame or a plate
extending horizontally;

a plurality of connecting rods integrally connected to a
periphery of the bearing portion, each of said plurality of
connecting rods extending toward the storage space,
each of said plurality of connecting rods having a joining
end;

a plurality of vertical supporting tubes each having a cir-
cumferential wall and a pair of abutting ends, each of
said plurality of vertical supporting tubes having a shape
of a hollow tube, at least one avoiding groove being
formed on the circumferential wall adjacent the abutting
end;

a plurality of tubular connectors respectively received
within said plurality of vertical supporting tubes, each of
said plurality of tubular connectors having an eccentric
socket slot vertically formed at a unilateral position
within the tubular connector so as to align with and
correspond to the avoiding groove of the vertical sup-
porting tube such that the vertical supporting tube
sheaths the joining end of the connecting rod through the
eccentric socket slot of the tubular connector through the
avoiding groove such that each of the vertical supporting
tubes avoids the bearing portion, said plurality of verti-
cal supporting tubes having an upper supporting tube
having a lower end directly abutting an upper end of a
lower supporting tube such that the connecting rod is
concealed in an interior of the upper and lower support
tubes, the tubular connector having one end with an
expanded diameter so as to define an expanded edge, the
tubular connector being propped on the abutting end of
the vertical supporting tube via the expanded edge.
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2. The shelving apparatus of claim 1, the eccentric socket
slot being formed on two sides within the tubular connector.

3. The shelving apparatus of claim 1, the tubular connector
being integrally formed.

4. The shelving apparatus of claim 1, the tubular connector

being a two-piece structure.

5. The shelving apparatus of claim 1, the tubular connector

being an elongated tube.

6. A shelving apparatus comprising:

a plurality of bearing portions arranged one above another
so as to define a storage space therebetween, each of said
plurality of bearing portions being a frame or a plate
extending horizontally;

a plurality of connecting rods integrally connected to a
periphery of the bearing portion, each of said plurality of
connecting rods extending toward the storage space,
each of said plurality of connecting rods having a joining
end;

a plurality of vertical supporting tubes each having a cir-
cumferential wall and a pair of abutting ends, each of
said plurality of vertical supporting tubes having a shape
of a hollow tube, at least one avoiding groove being
formed on the circumferential wall adjacent the abutting
end; and

a plurality of tubular connectors respectively received
within said plurality of vertical supporting tubes, each of
said plurality of tubular connectors having an eccentric
socket slot vertically formed at a unilateral position
within the tubular connector so as to align with and
correspond to the avoiding groove of the vertical sup-
porting tube such that the vertical supporting tube
sheaths the joining end ofthe connecting rod through the
eccentric socket slot of the tubular connector through the
avoiding groove such that each of the vertical supporting
tubes avoids the bearing portion, said plurality of verti-
cal supporting tubes having an upper supporting tube
having a lower end directly abutting an upper end of a
lower supporting tube such that the connecting rod is
concealed in an interior of the upper and lower support
tubes, the eccentric socket slot extending from a top to a
bottom of the tubular connector.
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